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14 ‘ STORIES OF INVENTION.

Blanche rather surprised him by saying ' that she could
and ' the Colonel went on with his lecture. Fergus, whq
is very proud of Blanche, slipped out of the room, by§

. was back after a minute, and no one missed him.

Here in Massachusetts some of the most skilful mer
chants — Appletons, Perkinses, and Lawrences — joinec
hand with brave inventors like Slater and Treadwell, anc
sent out to England for skilful manufacturers like Cromp
ton and Boott ; thus there sprung up the gigantic systen
of manufacture, which seems to you children a thing o
course. Oddly enough, the Southern States, which hac
always hated New England and New England commerce
and had done their best to destroy it when they had
chance, were very eager to secure a home-market for
Southern cotton ; ‘and thus, for many years after the war
they kept up such high protective duties that foreign goods
were very dear in America, and the New England manu
facturers had all the better prices. -

While Uncle Fritz was saying this in substance, Ran:
som, the old servant, appeared with a spinning-wheel fron
Colonel Ingham’s music-room. The children had had i
for some charades. Kate Fogarty, the seamstress of the
Colonel’s household, followed, laughing, with a great hank
of flax ; and when the Colonel stopped at the interruption
Fergus said, —

“T thought, Uncle Fritz, they would all like to see howf§
well Blanche spins; so I asked Ransom to bring in th
wheel.”

And Blanche sat down without any coaxing, and made,
her wheel fly very prettily, and spun her linen thread
well as her great-grandmamma would have done. Colone
Ingham was delighted ; and so were all the children, hal
of whom had never seen any hand-spinning before. Alla
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INTRODUCTION. 19

“I thank Archimedes every time I take a warm bath.
)id he not invent hot baths?”

“What nonsense | He was killed by Caligula in one.”

“You shall not talk such stuff. —Uncle Fritz, what
ooks shall I bring you?”

It would seem as if, perhaps, Uncle Fritz had led the
onversation in the direction it had taken. At least it
roved that, all together on the rolling book-rack which
fr. Perkins gave him, were the account of Archimedes in
1e Cyclopedia Britannica, the account in the French
Tniversal Biography, the life in La Rousse’s Cyclopzdia,
lutarch’s Lives, and a volume of Livy in the Latin.
‘rom these together, Uncle Fritz, and the boys and girls
‘hom he selected, made out this little history of
uchimedes.



























28 STORIES OF INVENTION. - i

When, therefore, the Romans assaulted the walls J
two places at once, fear and consternation stupefied the
Syracusans, believing that nothing was able to resist thaf
violence and those forces. But when Archimedes begag
to ply his engines, he at once shot against the land forces
all sorts of missile weapons, with immense masses. of
stone that came down with incredible noise and violence,
against which no man could stand; for they knocked
down those upon whom they fell in heaps, breaking all
their ranks and files. In the mean time huge poles thrust
out from the walls over the ships [these were the derricks,
or follenos, of Livy] sunk some by the great weights which
they let down from on high upon them; others they
lifted up into the air by an iron hand or beak like &
crane’s beak, and when they had drawn them up by the
prow, and set them on end upon the poop, they plunged
them to the bottom of the sea. Or else the ships, drawn
by engines within, and whirled about, were dashed against
the steep rocks that stood jutting out under the walls,
with great destruction of the soldiers that were aboard
them. A ship was frequently lifted up to a great height
in the air (a dreadful thing to behold), and was rolled
to and fro and kept swinging, until the mariners were
all thrown out, when at length it was dashed against the
rocks, or let fall.

At the engine that Marcellus brought upon the bridge
of ships, — which was called Seméuca from some resem-
blance it had to an instrument of music of that name, —
while it was as yet approaching the wall, there was dis-
charged a piece of a rock of ten talents’ weight,! then
a second and a third, which, striking upon it with im-
mense force and with a noise like thunder, broke all its

1 The estimates of a talent vary hat, but ten talents made about
seven hundred pounds.
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:=ck 1md toss with our ships, and with the multitude of
z 37t WIick e stowers at a single moment upon us, ]

[ . . . . - . -
ot outdoes the huadred-handed giants of mythology 2”
a1 Sdultiess the mest of the Syracusans were but the:

DY Of Amtlimedes’s desigms, one soul moving and&.z
T ~veT™ing 2l fon laving aside all other arms, with his?
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sves. Iz dnel wien such terror had seized upon the"{
L _~oumams thar i ey Gid hut see a litde rope or a piect
=T ook fem the wal. inszzatly crying out that there it
] axin, That Archimedes was about to let fly some en-
~>¥ Lo arthem, they turned their backs and fled, Marcellus ¢

~ od # ‘cts and assacles. putting all his hope
p iong siege. Yet Archimedes possessed so high a
17 . g, so profound a soull and such treasures of scien-

ined him the renown of more than human sagacity,
.t would not Jdeiga to leave behind him any com-

LTy or writing on such subjects; but, repudiating
312 Lndid and igneble the whole trade of engineering,
A=, cvery sort of art that lends itself to mere use and
(ite b placed }fi“ whole affection and ambition in
I“-u' o~ purer speculations where there can be no reference
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tl‘“,rp;o‘ vulgar needs of life, —studies the superiority of
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whit’ Joubt can be whether the beauty and grandeur of
onl>” _ubjects examined or the precision and cogency
the ;3 methods and means of proof most deserve ou
of t' _ation )
adm*7. o not possible to find in all geometry more difficul
It ot gricate questions, or more simple and lucid expla
and oy Some as<.:nbe t}ns to his natural genius ; whik
natio®>~ ¢hink that incredible toil produced these, to 4

other?®















A
ARCHIMEDES'S DEATH. 35

blem by a diagram, and never noticed the
the Romans, nor that the city was taken.
wexpectedly coming up to him in this trans-
and meditation, commanded him to follow
=llus ; which he declining to do before he had
Ris problem to a demonstration, the soldier,
= his sword, and ran him through. ¢ Others
Q0man soldier, running upon him with a drawn
o to kill him, and that Archimedes, looking
«tly besought him to hold his hand a little
e might not leave what he was then at work
iequent and imperfect; but the soldier, not
his entreaty, instantly killed him. Others,
that as Archimedes was carrying to Marcellus
I instruments, dials, spheres, and angles by
nagnitude of the sun might be measured to
me soldiers, seeing him, and thinkifig that he
in a vessel, slew him.
it is, that his death was very afflicting to Mar-
that Marcellus ever after regarded him that
as a murderer, and that he sought for the
Archimedes and honored them with signal

es, as has been said, had asked that his mon-
t be a cylinder bearing a sphere, in commem-
s discovery of the proportion between a
1 a sphere of the same diameter. A century
after, when Cicero was quastor of Sicily, he
nonument, neglected, forgotten, and covered
growth of thistles and other weeds.

»ft,” he says, “ for one who came from Arpinas,

the men of Syracuse where their greatest
lay buried."_' o o .

!
I
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Fergus said that in old times inventors were not always
treated very kindly. If people thought they were sorcerers,
or in league with the Devil, they did not care much for
the invention. ’

Uncle Fritz said they would find plenty of instances of
‘he persecution of inventors, even to quite a late date.
[t is impossible, of course, to say how many good things
were lost to the world by the pig-hcadedness which dis-
couraged new inventions. It is marvellous to think what
progress single men made, who had to begin almost at
the beginning, and learn for themselves what every in-
telligent boy or girl now finds ready for him in the
Cyclopedia. It is very clear that the same beginnings
were made again and again by some of the early inventors.
Then, what they learned had been almost forgotten. There
was no careful record of their experiments, or, if any, it
was in one manuscript, and that was not accessible to
people trying to follow in their steps.

“I have laid out for you,” said Uncle Fritz, “ some of
the early accounts of Friar Bacon, — Roger Bacon. He is
one of the most distinguished of the early students of what
we now call natural philosophy in England. It was in one
of the darkest centuries of the Dark Ages.

‘ But see what he did.

¢ There are to be found in his writings new and ingeni-
ous views of Optics, — as, on the refraction of light, on the
apparent magnitude of objects, on the magnified appear-
ance of the sun and moon when on the horizon. He
describes very exactly the nature and effects of concave
and convex lenses, and speaks of their application to the
purposes of reading and of viewing distant objects, both
terrestrial and celestial ; and it is easy to prove from his
writings that he was either the inventor or the improver of

~~
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the telescope. He also gives descriptions of the ca era,
obscura and of the burning-glass. He made, too, sev \
chemical discoveries. In one place he speaks of an i‘nex- .
tinguishable fire, which was probably a kind of phosphorus.
In another he says that an artificial fire could be prepared
with saltpetre and other ingredients which would burn at :
the greatest distance, and by means of which thunder and
lightning could be imitated. He says that a portion of this
mixture of the size of an inch, properly prepared, would
destroy a whole army, and even a city, with a tremendous .
explosion accompanied by a brilliant light. In another
place he says distinctly that thunder and lightning could
be imitated by means of saltpetre, sulphur, and charcoal.
As these are the ingredients of gunpowder, it is clear that
he had an adequate idea of its composition and its power.

“He was intimately acquainted with geography and as-
tronomy. He had discovered the errors of the calendar
and their causes, and in his proposals for correcting them
he approached very nearly to the truth. He made a cor-
rected calendar, of which there is a copy in the Bodleian
Library in Oxford. In moral philosophy, also, Roger
Bacon has laid down some excellent precepts for the
conduct of life.

“ Now, if you had such a biography of such a man now,
you would know that without much difficulty you could
find all his more important observations in print. So soon
as he thought them important, he would communicate
them to some society which would gladly publish them.
In the first place, he would be glad to have the credit of
an improvement, an invention, or a discovery. If the in-
vention were likely to be profitable, the nation would secure
the profit to him if he fully revealed the process. They

1 Encyclop®dia Americana : art. “ Roger Bacon.”
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hereat old Bacon was not well pleased (for he desired to
bring him up to Plough and to the Cart, as he himself was
brought) yet he for reverence sake to the Priest, shewed
not his anger, but kindly thanked him for his paines and
counsel, yet desired him not to speak any more concern-
ing that matter, for he knew best what best pleased him-
self, and that he would do: so broke they off their talk
and parted.

So soon as the old man came home, he called to his
son for his books, which when he had, he locked them up,
and gave the Boy a Cart Whip in place of them, saying to
him: “Boy, I will have you no Priest, you shall not be
better learned than I, you can tell by the Almanack when
it is best sowing Wheat, when Barley, Peas and Beans:
and when the best libbing is, when to sell Grain and Cat-
tle I will teach thee ; for I have all Fairs and Markets as
perfect in my memory, as Sir _/o/n, our Priest, has Mass
without Book : take me this Whip, I will teach the use
of it. It will be more profitable to thee than this harsh
Latin : make no reply, but follow my counsel, or else by
the Mass thou shalt feel the smart hand of my anger.”
Young Bacon thought this but hard dealing, yet he would
not reply, but within six or eight days he gave his Father
the slip, and went to a Cloister some twenty miles off,
where he was entertained, and so continued his Learning,
and in small time came to be so famous, that he was sent
for to the University of Oxford, where he long time
studied, and grew so excellent in the secrets of Art and
Nature, that not England only, but all Christendom, ad-
mired him.
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less thou tell to us the way and manner how to make this

IR

Head to speak.” The Devil told him that he had not that '

power of himself: ¢ Beginner of lies,” said Fryer Bacon,
I know that thou wouldst dissemble, and therefore tell it
us quickly, or else we will here bind thee to remain dur-

ing our pleasures.” At these threatenings the Devil con- .

sented to do it, and told them, that with a continual fume
of the six hottest simples it should have motion, and in
one month space speak, the Time of the month or day he
knew not : also he told them, that if they heard it not be-

fore it had done speaking, all their labour should be lost:

they being satisfied, licensed the Spirit for to depart.
Then went these two learned Fryers home again, and
prepared the Simples ready, and made the fume, and
with continual watching attended when this Brazen-head
would speak : thus watehed they for three weeks without
any rest, so that they were so weary and sleepy, that they

could not any longer refrain from rest: then called Fryer - .

Bacon his man AMiles, and told him, that it was not un-
known to him what pains Fryer Bungy and himself had
taken for three weeks space, only to make, and to hear
the Brazen-head speak, which if they did not, then had
they lost all their labour, and all England had a great loss
thereby : therefore he entreated Miles that he would watch
whilst that they slept, and call them if the Head speake.
“Fear not, good Master,” said Miles, “ I will not sleep,
but hearken and attend upon the head, and if it do
chance to speak, I will call you : therefore I pray take you
both your rests and let me alone for watching this head.”
After Fryer Bacon had given him a great charge the sec-
ond time, Fryer Bungy and he went to sleep, and Miles,
alone to watch the Brazen-head. Miles to keep himself
from sleeping, got a Tabor and Pipe, and being merry
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him for his love, but told him that he had now more neéd
of Arms than Art, and wanted brave Soldiers rather than
iearned Scholars. Fryer Bacwn answered, “ Your Grace
saith well ; but let me (under correction) tell you, that
Art oftentimes doth these things that are impossible to
Arms, which I will make good in few examples. I will
speak only of things performed by Art and Nature, wherein
there shall be nothing Magical : and first by the figuration
of Art, there may be made Instruments of Navigation
without men to row in them, as great ships, to brook the
Sea, only with one man to steer them, and they shall sail
far more swiftly than if they were full of men : Also Char-
iots that shall move with an unspeakable force, without
any living creature to stir them. Likewise, an Instrument
may be made to fly withal, if one sit in the midst of the
Instrument, and do turn an engine, by which the wings
being Artificially composed, may beat air after the man-
ner of a flying Bird. By an Instrument of three fingers
high, and three fingers broad, a man may rid himself
and others from all Imprisonment: yea, such an Instru-
ment may easily be made, whereby a man may violently
draw unto him a thousand men, will they, nill they, or any
other thing. By Art also an Instrument may be made,
wherewith men may walk in the Dbottom of the Sea or
Rivers without bodily danger: this Alexander the Great”
used (as the Ethnic philosopher reporteth) to the end he
might behold the Secrets of the Seas. But Physical Fig-
urations are far more strange : for by that may be framed
Perspects and Looking-glasses, that one thing shall appear
to be many, as one man shall appear to be a whole Army,
and one Sun or Moon shall seem divers. Also perspects
may be so framed, that things far off shall seem most nigh
unto us: with one of these did fu/ius Cesar from the
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VIRGILIUS'S LAMP. 57

Rome ; and upon this pillar made he a lamp of glass that
always burned without going out, and nobody might put
it out; and this lamp lightened over all the city of Rome
from the one corner to the other, and there was not so
little a street but it gave such light that it seemed two
torches there had stand ; and upon the walls of the palace
made he a metal man that held in his hand a metal bow
that pointed ever upon the lamp for to shoot it out; but
always burned the lamp and gave light over all Rome.
And upon a time went the burgesses’ daughters to play
in the palace and beheld the metal man ; and one of them
asked in sport, why he shot not? And then she came to
the man and with her hand touched the bow, and then
the bolt flew out, and brake the lamp that Virgilius made ;
and it was wonder that the maiden went not out of her
mind for the great fear she had, and also the other bur-
gesses’ daughters that were in her company, of the great
stroke that it gave when it hit the lamp, and when they

'saw the metal man so swiftly run his way; and never

after was he no more seen; and this foresaid lamp was
abiding burning after the death of Virgilius by the space
of three hundred years or more.

It is on the wrecks and ruins recorded in such fables as
these that modern science is builded.



IV.
BENVENUTO CELLINIL

“ N OW we will leave the fairy tales,” sdid Uncle Fritz,
“ and begin on modern times.”

“ Modern times means since 1492,” said Alice, — * the
only date in history I am quite sure of, excepting 1866."”

“ Eighteen-hundred and sixty-six,” said John Good-
rich, — “the Annus Mirabilis, celebrated for the birth of
Miss Alice Francis and Mr. J. G.”

¢ Hush, hush ! Uncle Fritz wants to say something.”

“We will leave the fairy tales,” said poor chicken-
pecked Uncle Fritz, “and begin with Benvenuto Cellini. '
Who has seen any of his work?”

Several of the girls who had been in Europe remem-
bered seeing gold and silver work of Benvenuto Cellini’s
in the museums. Uncle Fritz told them that the little
hand-bell used on his own tea-table was modelled at
Chicopee, in Massachusetts, from a bell which was the
design of Benvenuto Cellini ; and he sent for the bell that
the children might see how ingenious was the ornamenta-
tion, and how simply the different designs were connected
together.

He told Alice she might read first from Vasari’s ac-
count of him. Vasari’s book, which the children now
saw for the first time, is a very entertaining one. Vasari
was himself an artist, of the generation just following
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Though I might here enlarge on the productions of
Benvenuto, who always shewed himself a man of great
spirit and vivacity, bold, active, enterprising, and for-
midable to his enemies,—a man, in short, who knew
as well how to speak to princes as to exert himself in
his art, — I shall add nothing further, since he has written
an account of his life and works, and a treatise on. gold-
smith’s work as well as on casting statues and many other
subjects, with more art and eloquence than it is possible
for me to imitate. I shall therefore content myself with
this account of his chief performances.

Benvenuto was quite proud of his own abilities as a
writer. Very fortunately for us he has left his own
memoirs. Here is the introduction.

BENVENUTO’S AUTOBIOGRAPHY.

“ It is a duty incumbent on upright and credible men
of all ranks, who have performed anything noble or
praiseworthy, to record, in their own writing, the events
of their lives ; yet they should not commence this hon-
orable task before they have passed their fortieth year.
Such at least is my opinion, now that I have completed
my fifty-eighth year, and am settled in Florence.

«Looking back on some delightful and happy events of
my life, and on many misfortunes so truly overwhelming
that the appalling retrospect makes me wonder how I
reached this age, in vigor and prosperity, through God'’s
goodness, I have resolved to publish an account of my
life.

“ My grandfather, Andrea Cellini, was still living when
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draw whenever I thought proper. So great was my
inclination to improve, that in a few months I rivalled
the most skilful journeyman in the business, and began
to reap some fruits from my labor. I continued, however,
to play sometimes, through complaisance to my father,
either upon the flute or the horn; and I constantly drew
tears and deep sighs from him every time he heard me.
From a feeling of filial piety, I often gave him that satis-
faction, endeavoring to persuade him that it gave me
also particular pleasure.

“Once when I was staying at Pisa, my father wrote
to me in every letter exhorting me not to neglect my flute,
in which he had taken so much pains to instruct me.
Upon this, I entirely lost all inclination to return to him;
and to such a degree did I hate that abominable flute,
that I thought myself in a sort of paradise in Pisa, where
I never once played upon that instrument.”

At the age of twenty-three (in 1523), Cellini went to
Rome, where he did much work for the Pope, Clem-
ent VII.

“ About this time so dreadful an epidemic disease
prevailed in Rome, that several thousands died every
day. Somewhat terrified at this calamity, I began to
indulge myself in certain recreations, as the fancy took
me. On holidays I amused myself with visiting the
antiquities of that city, and sometimes took their figures
in wax ; at other times, I made drawings of them. As
these antiquities are all ruinous edifices, where a number
of pigeons build their nests, I had a mind to divert myself
among them with my fowling-piece, and often returned
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“ Levelling my arquebuse where I saw the thickest
crowd of the enemy, I discharged it with a deliberate aim
at a person who seemed to be lifted above the .rest;
but the mist prevented me from distinguishing whether
he were on horseback or on foot. I then cautiously
approached the walls, and perceived that there was an
extraordinary confusion among the assailants, occasioned
by our having shot the Duke of Bourbon; he was, as
I understood afterwards, that chief personage whom I
saw raised above the rest.”

The Pope was induced by an enemy of Benvenuto, the
Cardinal Salviati, to send for arival goldsmith, Tobbia, to
come to Rome. On his arrival both were summoned into .
the Pope’s presence.

“He then commanded each of us to draw a design for
setting a unicorn’s horn, the most beautiful that ever was
seen, which had cost 17,000 ducats. As the Pope pro-
posed making a present of it to King Francis, he chose to
have it first richly adorned with gold ; so he employed us
to draw the designs. When we had finished them we car-
ried them to the Pope. Tobbia’s design was in the form
of a candlestick ; the horn was to enter it like a candle,
and at the bottom of the candlestick he had represented
four little unicorns’ heads, —a most simple invention.
As soon as I saw it, I could not contain myself so as to
. avoid smiling at the oddity of the conceit. The Pope,
perceiving this, said, ‘Let me see that design of yours.’
It was the single head of a unicomn, fitted to receive the
horn. I had made the most beautiful sort of head con-
ceivable, for I drew it partly in the form of a horse’s head,
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parole of honor, and for no other reason but because he
saw the severity and injustice of my treatment.

“ Finding I had been treated with so much rigor in
the affair, I began to think seriously about my escape.
I got my servants to bring me new thick sheets, and did
not send back the dirty ones. Upon their askirig me for
them, I answered that I had given them away to some of
the poor soldiers. I pulled all the straw out of the tick of
my bed, and burned it; for I had a chimney in the room
where I lay. I then cut those sheets into a number of
slips each about one third of a cubit in width ; and when
I thought I had made a sufficient quantity to reach from’
the top to the bottom of the lofty tower of the Castle of St.
Angelo, I told my servants that I had given away as much
of my linen as I thought proper, and desired they would
take care to bring me clean sheets, adding that I would
constantly return the dirty ones.

“The constable of the castle had annually a certain
disorder which totally deprived him of his senses; and
when the fit came upon him, he was talkative to excess.
Every year he had some different whim: one time he
fancied himself metamorphosed into a pitcher of oil ; an-
other time he thought himself a frog, and began to leap
as such; another time he imagined he was dead, and it
was found necessary to humor his conceit by making a
show of burying him ; thus he had every year some new
frenzy. ‘This year he fancied himself a bat, and when he
went to take a walk, he sometimes made just such a noise
as bats do; he likewise used gestures with his hands and
body, as if he were going to fly. His physicians and his
old servants, who knew his disorder, procured him all the
pleasures and amusements they could think of, and as
they found he delighted greatly in my conversation, they
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“ Having left my work to cool during two days after it
was cast, I began gradually to uncover it. I first of all
found the Medusa’s head, which had come out admirably
by the assistance of the vents. I proceeded to uncover
the rest, and found that the other head — I mean that of
Perseus —was likewise come out perfectly well. I went
on uncovering it with great success, and found every part
turn out to admiration, till I reached the foot of the
right leg, which supports the figure. I found that not only
the toes were wanting, but part of the foot itself, so that
there was almost one half deficient. This occasioned me
some new trouble; but I was not displeased at it, as I
had expected this very thing. )

“It pleased God that as soon as ever my work, although
still unfinished, was seen by the populace, they set up so
loud a shout of applause, that I began to be somewhat
comforted for the mortifications I had undergone; and
there were sonnets in my praise every day upon the gate,
the language of which was extremely elegant and poetical.
The very day on which I exhibited my work, there were
above twenty sonnets set up, containing the most hyper-
bolical praises of it. Even after I had covered it again,
every day a number of verses, with Latin odes and Greek
poems, were published on the occasion, — for it was then
vacation at the University of Pisa, and all the learned men
and scholars belonging to that place vied with each other
in writing encomiums on my performance. But what gave
me the highest satisfaction was that even those of the pro-
fession — I mean statuaries and painters — emulated each
other in commending me. Infact, I was so highly praised,
and in so elegant a style, that it afforded me some allevi-
ation for my past mortification and troubles, and I made
all the haste I could to put the last hand to my statue.
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denly he started in surprise. Did his eyes deceive him
No! it was no illusion. One of the pieces in the furnacé
was covered with a brilliant glazing, white, polished, ex-;
cellent. Palissy’s joy was immense. “I thought I had-
become a new creature,” he says. “The enamel was
found ; France enriched by a new discovery.”

Palissy now hastened to undertake a whole vase. For .
many and large pieces there was not ropom enough at his !
disposition in the ovens of the glass-works. He did not
worry about that, for he was quite sure he could con- -
struct one of his own. He decided, too, at once to
model and fashion his own vases; for those which he
bought of the potters, made of coarse and heavy forms,
no longer suited his ambition. He now designed forms,
turned and modelled them himself. Thus passed seven
or eight months. At last his vases were done, and he
admired with pridg the pure forms given to the clay by
his hands. But his money was giving out again, and his
furnace was not yet built. As he had nothing to pay for
the work, he did all the work himself, — went after bricks
and brought them himself on his back, and then built and
plastered with his own hands. The neighbors looked on
in pity and ridicule. ¢ Look,” they said, “at Master
Bernard! He might live at his ease, and yet he makes
a beast of burden of himself!”

Palissy minded their sarcasms not at all. His furnace
was finished in good time, and the first baking of the clay
succeeded perfectly. Now the pottery was to be covered
with his new enamel. Time pressed, for in a few days
there would be no more bread in the house for his chil-
dren. For a long time he had been living on credj, but
now the butcher and baker refused to furnish anything
more. All about him he saw only unfriendly faces ; every
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animals from the mould so carefully that he could use
them over and over again.

Thus, after sixteen years passed in untiring energy, six-
teen years of anxiety and privation, the artist triumphed
over all the obstacles opposed to his genius. The humble
potter, despised of all, became the most important man in
his town. His productions were sought for eagerly, and
his reputation established forever.

His life henceforth was not free from events, but these
were not connected with his invention. His fame came to
the knowledge of the queen mother Catherine de Médicis ;
for Francis I. was no longer living, and Charles IX. had
succeeded Francis II. upon the throne. He was sum-
moned to Court, and employed to build grottos, deco-
rated with his designs, by personages of distinction, — one
especially for the queen herself, which hé describes in his
Discourse of the “ Jardin Delectable.”

He was in Paris at the time of the terrible massacre of
St. Bartholomew, where, as he was a Huguenot, he would
doubtless have perished but for the protection of the
queen, who helped him to escape with his family.

Later, however, in the midst of the troubles and terrors
of the time, he was thrown into the Bastille ; and there he
died, an old man of eighty years.
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were madé twenty-five years and more before Bunker
Hill.” R
““ What is the association between ‘Franklin and_Robin«’ i
son Crusoe?” asked Alice. “I never read of one but
I think of the other.” :
Uncle Fritz’s whole face beamed with approbation.
“You have started me upon one of my hobbies,” said
he; “but I must not ride it too far. Franklin says him-
self that De Foe’s ¢ Essay on Projects ’ and Cotton Mather’s
¢ Essay to do Good’ were two books which perhaps gave
him a turn of thinking which had an influence on some
of the events in his after life. And you may notice how
an ‘¢ Essay on Projects’ might start his passion for haviilg
things done better than in the ways he saw. The books
that he was brought up on and with were books of
De Foe’s own time, — none of them more popular among
reading people of Boston than De Foe’s own books, for
De Foe was a great light among their friends in England.
“If Robinson Crusoe, on his second voyage, which
was in the year 1718, had run into Boston for supplies,
as he thought of doing; and if old Judge Sewall had
asked him to dinner,—as he would have been likely
to do, for Robinson was a godly old gentleman then,
of intelligence and fortune, — if there had been by ac-
cident a vacant place at the table at the last moment,
Judge Sewall might have sent. round to Franklin’s father
to ask him to come in. For the elder Franklin, though
only a tallow-chandler, —and only Goodman Franklin,
not Mr. Franklin,— was a member of the church, well
esteemed. He led the singing at the Old South after
- Judge Sewall’s voice broke down.
“ Nay, when one remembers how much Sewall had to
do with printing, one might imagine that the boy Ben









RESOLUTION BOOK.

101

temptations.”? And so he goes on to show how Tem-
perance would prepare for Silence, Silence for Order,

Order for Resolution, and thus to the end.

Here is the first page of the book, with the marks for
the first six of the virtues.

TEMPERANCE.

EAT NOT TO DULNESs.

DRINK NOT TO ELEVATION.

mMOHORT MR ON

S. M.

T.

w.

Th.

“T determined to give a week’s strict attention to each

of the virtues successively.

Thus, in the first week my

great guard was to avoid every the least offence against
Temperance, leaving the other virtues to their ordinary
chance, only marking every evening the faults of the day.

1 As St. James says, “ The wisdom from above is frsf pure.”
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sentry-box, big enough to contain a man and ah electrical
stand. From the middle of the stand let an iron rod rise
and pass bending out of the door and then upright twenty
or thirty feet, pointed very sharp at the end. If the elec-
trical stand be kept clean and dry, a man standing on it,
when such clouds are passing low, might be electrified and
afford sparks, the rod drawing fire to him from a cloud.
If any danger to the man should be apprehended (though
I think there would be none), let him stand on the floor of
his box, and now and then bring near to the rod the loop
of awire that has one end fastened to the leads, he holding
it by a wax handle ; so the sparks, if the rod is electrified,
will strike from the rod to the wire, and not affect him.”

The Royal Society “did not think these papers worth
printing "’ !

But, happily, Collinson printed them, and “they went all
over Europe. The demonstration of the lightning theory,
which he had wrought out by his own experiments, was
made in France, May 10, 1752 ; and in Philadelphia by
Franklin with the kite in the next month, before he had
heard of the success in France. Franklin’s friend Dali-
bard tried the French experiment. Here is his account of
it, as he sent it to the French Academy, as Roxana trans-
lated it for the young people : —

I have had perfect success in following out the course
indicated by Mr. Franklin.

I had set up at Marly-la-ville, situated six leagues from
Paris, in a fine plain at a very elevated level, a round rod
of iron, about an inch in diameter, forty feet long, and
sharply pointed at its upper extremity. To secure greater
fineness at the point, I had it armed with tempered steel,
and then burnished, for want of gilding, so as to keep it
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directly over Marly ; the clap was rather loud. The desire .
to oblige you, and my own curiosity, made me leave my
arm-chair, where I was occupied in reading. I went to
Coiffier’s, who had already sent a child to me, whom I met
on the way, to beg me to come. . I redoubled my speed
through a torrent of hail. When I arrived at the place
where the bent rod was set up, I presented the wire, ap-
proaching it several times toward the rod. At the distance
of an inch and a half, or about that, there came out of the
rod a little column of bluish fire smelling of sulphur, which
struck the loop of the wire with an extreme and rapid en-
ergy, and occasioned a sound like that which might be
made by striking on the rod with a key. I repeated the
experiment at least six times, in the space of about four
minutes, in the presence of several persons ; and each ex-
" periment which I made lasted the space of a Pafer and an
Awve. 1 tried to go on; the action of the fire slackened
little by little. I went nearer, and drew nothing more but
a few sparks, and at last nothing appeared.

The thunder-clap which caused this event was fol-
lowed by no other ; it all ended in a great quantity of hail.
I was so occupied with what I saw at the moment of the
experiment, that, having been struck on the arm a little
above my elbow, I cannot say whether it was in touching
the wire or the rod, I was not even aware of the injury
which the blow had given me at the moment when I re-
ceived it ; but as the pain continued, on my return home
I uncovered my arm before Coiffier, and we perceived a
bruised mark winding round the arm, like what a wire
would have made if my bare flesh had been struck by it.
As I was going back from Coiffier’s house, I met Monsieur
le Vicaire, Monsieur de Milly, and the schoolmaster, to
whom I related what had just happened. They all three
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This startling intelligence roused even Colonel Ingham
to demand particulars. Was he married to all five at
once? to all of them when he was only fourteen ?

“No,” admitted Mabel, with some regret; “he was
married to them all at different times, and he was di-
vorced from the one he married at. fourteen with the
door-key.”

“They were only married for fun,” said Bedford. “It
was all a joke. They were at a wedding, and they thought
it would be funny after the real marriage to have a moek
one. So they did, and married Edgeworth to a girl who
was there. It was a real marriage, for they were after-
wards divorced.”

“ Well,” said Sam Edmeston, “I shall be glad to hear
about this gentleman, I’m-sure, though I never did hear
of him before. But may I ask why it was necessary to
introduce him by means of an allusion to ¢ Frank’ and
other works which we have few of us ever read, though
it is very possible that we may some of us have heard o
them?” :

“I see why Mabel spoke first of ¢ Frank,””” said Colonel
Ingham. ¢And I think that she did very well to bring
Edgeworth in as she has done. And Edgeworth, though
I had not thought of him before, is very fit to be one
of our inventors, not so much for his individual accom-
plishments, which were little more than curious, — tele-
graph and all, — as for being a good representative of his
age. Those of you who know a little of the century be-
tween 1750 and 1850 know that it was an age to which
many of the secrets of physical science were being opened
for the first time. Everybody was going back to Nature
to see what he could learn from her. This movement
swept all over France and England. Every gentleman
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ondly, having lost your letter, I daily hoped to find it
again — without success.

The telegraph you described I dare say would answer
the purpose. It would be like a giant wielding his long
arms and talking with his fingers; and those long arms
might be covered with lamps in the night. You would
place four or six such gigantic figures in a line, so that
they should spell a whole word at once ; and other such
figures in sight of each other, all round the coast of Ire-
land ; and thus fortify yourselves, instead of Friar Bacon’s
wall of brass round England, with the brazen head, which
spoke, “Time is ! Time was ! Time is past !”

MR. EDGEWORTH’S MACHINE.

Having slightly mentioned the contrivances made use
of by the ancients for conveying intelligence swiftly, and
. having pointed out some of the various important uses to
which this art may be applied, I shall endeavor to give a
clear view of my attempts on this subject.

Models of the French telegraph have been so often
exhibited, and the machine itself is so well known, that it
is not necessary to describe it minutely in this place. It
is sufficient to say that it consists of a tall pole, with three
movable arms, which may be seen at a considerable dis-
tance through telescopes ; these arms may be set in as
many different positions as are requisite to express all the
different letters of the alphabet. By a successive combi-
nation of letters shown in this manner, words and sen-
tences are formed and intelligence communicated. No
doubt can be made of the utility of this machine, as it has
been applied to the most important purposes. It is ob-
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through a greater space than the hand, whilst the hand
continues to communicate motion to the body to be im-
pelled, the body will acquire a velocity nearly double to
that of the hand which throws it. The ancients were
aware of this ; and they wrapped a thong of leather round
their javelins, by which they could throw them with addi-
tional violence. This invention did not, I believe, belong
to the Greeks; nor do I remember its being mentioned
by Homer or Xenophon. It was in use among the Ro-
mans, but at what time it was introduced or laid aside I
know not. Whoever is acquainted with the science of
projectiles will perceive that this invention is well worthy
of their attention.

A ONE-WHEELED CHAISE.

After having satisfied my curiosity about Jack the
Darter, I proceeded to Birmingham. I mentioned that I
travelled in a carriage of a singular construction. It was
a one-wheeled chaise, which I had had made for the pur-
pose of going conveniently in narrow roads. It was made
fast by shatfts to the horse’s sides, and was furnished with two
weights or counterpoises, that hung below the shafts. The
scat was not more than eight and twenty or thirty inches
from the ground, in order to bring the centre of gravity
of the whole as low as possible. The footboard turned
upon hinges fastened to the shafts, so that when it met
with any obstacle it gave way, and my legs were warned
to lift themselves up. In going through water my legs
were secured by leathers, which folded up like the sides

of bellows ; by this means 1 was pretty safe ftom wet. On






VIII.
JAMES WATT.

“T TNCLE FRITZ,” said Mabel Liddell, the next after-
noon that our friends had gathered together for a
reading, “ would it not be well for us all to go down into
the kitchen this afternoon, and watch the steam come out

~ of the kettle as Ellen makes tea for us?”

“Why should it be well, Mabel?” said Colonel Ing-
ham. ¢ For my part, I should prefer to remain in my own -
room, more especially as I consider my armchair to be
more suited to the comfort of one already on the down-
ward path in life than is the kitchen table, where we should
have to sit should we invade the premises of our friends
below.”

“ 1 was thinking,” said Mabel, “ of the manner in which
James Watt when a child invented the steam-engine,
from observing the motion of the top of the teakettle;
and as we are to read about Watt this afternoon I thought
we might be in a more fit condition to understand his
invention, and might more fully comprehend his frame of
mind while perfecting his great work, should we also fix
our eyes and minds on the top of the teakettle in Ellen’s
kitchen.”

“ Mabel, my child,” said Uncle Fritz, “you talk like
‘a book, and a very interesting one at that; but I think,
as the youngest of us would say, thak you are fust a little
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Watt in his twenty-third yea
the power of steam might b
the driving of wheel-carriage
would be the most convenier
the cylinder with its open e
necessity of using a working-
was very ignorant of the stéar
theless, he began making a
tin plate, intending that the |
rods should act alternately on
axles of the carriage-wheels.
and inaccurately made, did 1
Other difficulties presented 1
was laid aside because Robis
Indeed, mechanical science v
motive. Robison’s idea hac
into the mind of his friend, w.
slowly and at length fruitfully.
At his intervals of leisure ¢
ings, Watt continued to prose
was shortly attracted by the ¢
its infancy. Dr. Black was at
investigations which led to h
latent heat, and it is probable
with Watt on the subject indi
a series of experiments with t
some practical direction. H
reverted to the steam-engine,
even a model of one. Steam
in Scotland as a working pc
erected at Elphinstone Collie - R
year 1750 ; and the second more than ten years late
Govan Colliery, near Glasgow, where it was known by
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boiler was admitted to the bottom of the cylind
out the air through a valve, where its pressure on
side of the piston counterbalanced the pressure of
mosphere on its upper side. The piston,-thus pls
tween two equal forces, was drawn up to the t
cylinder by the greater weight of the pump-geas
opposite extremity of the beam. The steam, so
discharged the office of the air it displaced ; but &
had been allowed to remain, the piston once at
the cylinder could not have returned, being pre
much by the atmosphere underneath as by the atmd
above it. The steam, on the contrary, which was a
by the exclusion of air, could be condensed, and a v
created, by injecting cold water through the bottom;
cylinder. The piston, being now unsupported, was1
down by the pressure of the atmosphere on its up
face. When the piston reached the bottom, the
again let in, and the process was repeated. Such
engine in ordinary use for pumping water at the time
Watt began his investigations. R
Among his other experiments, he constructed a boi
which showed by inspection the quantity of water evs
orated in any given time, and the quantity of steam us
in every stroke of the engine. He was astonished to d
cover that a sma// quantity of water in the form of ste:
heated a large quantity of cold water injected into {
cylinder for the purpose of cooling it; and upon furtl
examination he ascertained that steam heated six tin
its weight of cold water to 212°, which was the tempe
ture of the steam itself. ¢ Being struck with this rema
able fact,” says Watt, “ and not understanding the reas
of it, I mentioned it to my friend Dr. Black, who th
explained to me his doctrine of latent heat, which he h
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propelled by steam has gon
upon the Hudson in thirty-si
would bring Calcutta within
Oh that we had lived a hut
than fifty years after Mackin
cutta was within thirty days o
“ When Harry and Lucy r
‘rapid car’ was still in the fu
“Yes,” said Fanchon; ¢
car is to come, and I dare s:
soon, papa ;~do not you thi
“1 have sometimes wor
“ whether our American worc
‘wagon’ did not come from ti
Read on, Fanchon.” And b
which Fanchon read : —

“Or on wide waving v
The flying chariot th

“ Monsieur , the Fret
steam-engine for the propulsi
it does not seem to have h:
Renard and Krebs, in their st
used an electric battery.
“ But we are getting away |
first who drove the ¢slow b:
very fast one.”
“ Did you know him? ” asl
ideas of chronology are very °
“ Oh, no ! ” said Uncle Fri )
fore my time. But I did know a personal compa
friend, nay, a bedfellow of his, Benjamin Chutch;
with him in Paris at one of the crises of his life. ¥

EUOIIE P






176 STORIES OF INVENTION.

had made a model of his machine, did not succeed in
obtaining funds to make an experiment upon a large scale
before 1801. We conceive, therefore, that all those who
projected the application of steam to vessels before 1786,
may be excluded, without ceremony, from the list of those
entitled to compete with Fulton for the honors of inven-
tion. No one, indeed, could have seen the powerful ac-
tion of a pumping-engine without being convinced that
the energy which was applied so successfully to that single
purpose, might be made applicable to many others ; but
those who entertained a belief that the original atmos-
pheric engine, or even the single-acting engine of Watt,
could be applied to propel boats by paddle-wheels, showed
a total ignorance of mechanical principles. This is more
particularly the case with all those whose projects bore the
strongest resemblance to the plan which Fulton afterwards
carried successfully into effect. Those who approached
most nearly to the attainment of success, were they who
were farthest removed from the plan of Fulton. His ap-
plication was founded on the properties of Watt’s double-
acting engine, and could not have been used at all, until
that instrument of universal application had received the
last finish of its inventor.

In this list of failures, from proposing to do what the
instrument they employed was incapable of performing, we
do not hesitate to include Savery, Papin, Jonathan Hulls,

Périer, the Marquis de Jouffroy, and all the other names of

earlier date than 1786, whom the jealousy of the French
and English nations have drawn from oblivion for the
purpose of contesting the priority of Fulton’s claims. The
only competitor, whom they might have brought forward
with some shadow of plausibility, is Watt himself. No
sooner had that illustrious inventor completed his double-

!
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was employed in the daily business of millwright; and
although he might, at any time, have driven these com-
petitors from the field, he took no steps to apply his
dormant invention.

Fitch, who had watched the graceful and rapid way of
the Indian canoe, saw in the oscillating motion of the old
pumping-engine the means of impelling paddles in a man-
ner similar to that given them by the human arm. This
idea is extremely ingenious, and was applied in a simple
and beautiful manner. But the engine was yet too feeble
and cumbrous to yield an adequate force; and when it
received its great improvement from Watt, a more efficient
mode of propulsion had become practicable, and must
have superseded Fitch’s paddles had they even come into
general use.

The experiments of Fitch and Rumsey in the United
States, although generally considered unsuccessful, did not
deter others from similar attempts. The great rivers and
arms of the sea which intersect the Atlantic coast, and,
still more, the innumerable navigable arms of the Father
of Waters, appeared to call upon the ingenious machinist
to contrive means for their more convenient navigation.

The improvement of the engine by Watt was now famil-
iarly known ; and it was evident that it possessed sufficient
powers for the purpose. The only difficulty which existed,
was in the mode of applying it. The first person who
entered into the inquiry was John Stevens, of Hokoken,
who commenced his researches in 1791. In these he was
steadily engaged for nine years, when he became the asso-
ciate of Chancellor Livingston and Nicholas Roosevelt.
Among the persons employed by this association was
Brunel, who has since become distinguished in Europe as
the inventor of the block machinery used in the British

-
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endless chain extending from the stem to the stern of the
boat. It is probable that the apparent want of success
which had attended the experiments of Symington! led
him to doubt the correctness of his original views.

That such doubt should be entirely removed, he had
recourse to a series of experiments upon a small scale.
These were performed at Plombitres, a French watering-
place, where he spent the summer of 1802. In these ex-
periments the superiority of the paddle-wheel over every
other method of propulsion that had yet been proposed,
was fully established. His original impressions being thus
confirmed, he proceeded, late in the year 1803, to con-
struct a working model of his intended boat, which model
was deposited with a commission of French sarvans. He
at the same time began building a vessel sixty-six feet
in length and eight feet in width. To this an engine
was adapted; and the experiment made with it was so
satisfactory, as to leave little doubt of final success.

Measures were therefore immediately taken, prepara-
tory to constructing a steamboat on a larger scale in the
United States. For this purpose, as the workshops of
neither France nor America could at that time furnish an
engine of good quality, it became necessary to resort to
England for that purpose. Fulton had already experi-
enced the difficulty of being compelled to employ artists
unacquainted with the subject. It is, indeed, more than
probable, that, had he not, during his residence in Bir-
mingham, made himself familiar, not only with the general
features, but with the most minute details of the engine of
Watt, the experiment on the Seine could not have been

1 Symington was an engineer who had been carryin} out some experi-

ments of Miller of Dalswinton in regard to the practicability of steam
navigation.
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passage, many were willing to undergo all the inconven-
iences of the original rude accommodations, in preference
to encountering the delays and uncertainty to which the
passage in sloops was exposed. Fulton did not, however,
take advantage of his monopoly, but with the most liberal
spirit, provided such accommodations for passengers, as
in convenience and even splendor, had not before been
approached in vessels intended for the transportation of
travellers. This was, on his part, an exercise of almost
improvident liberality. By his contract with Chancellor
Livingston, the latter undertook to defray the whole cost
of the engine and vessel, until the experiment should
result in success ; but from that hour each was to furnish
an equal share of all investments. Fulton had no pat-
rimonial fortune, and what little he had saved from the
product of his ingenuity was .now exhausted. But the
success of the experiment had inspired the banks and
capitalists with confidence, and he now found no diffi-
culty in obtaining, in the way of loan, all that was needed.
Still, however, a debt was thus contracted which the con-
tinued demands made upon him for new investments
never permitted him to discharge. The * Clermont,”
thus converted into a floating palace, gay with orna-
mental painting, gilding, and polished woods, began her
course of passages for the second year in the month of
April.

The first voyage of this year was of the most discour-
aging character. Chancellor Livingston, who had, by his
own experiments, approached as near to success as any
other person who, before Fulton, had endeavored to
navigate by steam, and who had furnished all the capital
necessary for the experiment, had plans and projects of

his own. These he urged into execution W spie of the
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he said it, sixty years ago. But it proved he was the seer
and the prophet, and they were the fools.”

“ And who invented railroads?” asked Blanche.

“ As to that, the man invented a railroad who first put
two boards down over two ruts to make a cart run easier.
Almost as soon as there were mines, there must have been
some sort of rail for the use of the wagons which brought
out the ore. These rails became so useful that they were
continued from the mine to the high-road, whatever it
was. But it was not till the first quarter of this century,
that rails were laid for general use. The earliest railroad
in the United States was laid at the quarries in Quincy,
in Massachusetts, in 1825.”

Uncle Fritz was so well pleased at their eagerness that
he brought out for them some of the old books, and some
of the new. In especial he bade them all read Smiles’s
“Life of Stephenson” before they came to him again.
For to George Stephenson, as they soon learned, more
than to any onc man, the world owes the step forward
which it made when locomotives were generally used on
railroads. Since that time the improvements in both have
gone on together. '

Before they met again, at Uncle Fritz's suggestion,
Fergus and Hester prepared this sketch of the details
of Stephenson’s earlier invention, purposely that Uncle
Fritz might use it when these papers should be printed
together.

GEORGE STEPHENSON.

An efficient and economical working locomotive engine
still remained to be invented, and to accomplish this ob-
ject Stephenson now applied himself. Profiting by what

his predecessors had done, — warned by their failures and

* cathunentaimanil

—-

o~
























202 STORIES OF INVENTION. ..

bustion in the boiler, and thus increasing the power of the
engine without adding to its weight, and while claiming
for this engine the merit of being a type of all those which
have been successfully devised since the commencement
of the Liverpool and Manchester Railway, it is necessary
to observe that the next great improvement in the same
direction, the ¢multitubular boiler,’ which took place
some years later, could never have been used without
the help of that simple expedient, ke steam-blast, by
which power only, the burning of coke was rendered
possible. .

“I cannot pass over this last-named invention of my
father’s without remarking how slightly, as an original
idea, it has been appreciated ; and yet how small would
be the comparative value of the locomotive engine of the
present day, without the application of that important
invention.

“ Engines constructed by my father in the year 1818,
upon the principles just described, are in use on the Kil-
lingworth Colliery Railway to this very day (1856), con-
veying, at the speed of perhaps five or six miles an hour,
heavy coal-trains, probably as economically as any of the
more perfect engines now in use.”

The invention of the steam-blast by George Stephenson
in 1815 was fraught with the most important consequen-
ces to railway locomotion ; and it is not saying too much
to aver that the success of the locomotive has been in a
great measure the result of its adoption. Without the
steam-blast, by means of which the intensity of combus-
tion is maintained at its highest point, producin® a cor-
respondingly rapid evolution of steam, high rates of speed
could not have been kept up ; the advantages of the mul-
titubular Dboiler (afterward invented) could never have
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way ; but as regarded the locomotive, the general belief was
that it would “ never answer.” However, there was the
locomotive “ No. 1 ” delivered upon the line, and ready
to draw the first train of wagons on the opening day.

A great concourse of people assembled on the occa-
sion. Some came from Newcastle and Durham, many
from the Aucklands, while Darlington held a general holi-
day and turned out all its population. To give écaf to
the opening, the directors of the company issued a pro-
gramme of the proceedings, intimating the times at which
the procession of wagons would pass certain points along
the line. The proprietors assembled as early as six in the
morning at the Brusselton fixed engine, where the work-
ing of the inclined planes was successfully rehearsed. A
train of wagons laden with coals and merchandise was
drawn up the western incline by the fixed engine, a length
-of nineteen hundred and sixty yards in seven and a half
minutes, and then lowered down the incline on the east-
ern side of the hill, eight hundred and eighty yards, in fiv
minutes. :

At the foot of the incline the procession of vehicles was
formed, consisting of the locomotive engine No. 1, driven
by George Stephenson himself ; after it, six wagons loaded
with coals and flour; then a covered coach containing
directors and proprietors ; next, twenty-one coal-wagons
fitted up for passengers (with which they were crammed) ;
and lastly, six more wagons loaded with coals.

Strange to say, a man on a horse, carrying a flag with
the motto of the company inscribed on it, Periciulum pri-
vatum wtilitas publica,} headed the procession! A litho-
graphic view of the great event, published shortly after,
duly exhibits the horseman and his flag. It was not

1 ¢ The private risk is the public benefit.”
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lead to his getting some employment to enable him to
prosecute the study of the law.”

But a new turn, that no one of the company dreamed of,
had been given to Mr. Whitney’s views. It being out of
season for cotton in the seed, he went to Savannah and
searched among the warehouses and boats until he found
a small parcel of it. This he carried home, and communi-
cated his intentions to Mr. Miller, who warmly encouraged
him, and assigned him a room in the basement of the house,
where he set himself to work with such rude materials and
instruments as a Georgia plantation afforded. With these
resources, however, he made tools better suited to his pur-
pose, and drew his own wire (of which the teeth of the
earliest gins were made),— an article which was not at that
time to be found in the market of Savannah. Mrs. Greene
and Mr. Miller were the only persons ever admitted to his
workshop, and the only persons who knew in what way he
was employing himself. The many hours he spent in his
mysterious pursuits, afforded matter of great curiosity and
often of raillery to the younger members of the family.
Near the close of the winter, the machine was so nearly
completed as to leave no doubt of its success.

Mrs. Greene was eager to communicate to her numerous
friends the knowledge of this important invention, pecul- .
iarly important at that time, because then the market was
glutted with all those articles which were suited to the cli-
mate and soil of Georgia, and nothing could be found to
give occupation to the negroes and support to the white
inhabitants. This opened suddenly to the planters bound-
less resources of wealth, and rendered the occupations of
the slaves less unhealthy and laborious than they had been
before.

Mrs. Greene, therefore, invited to her house gentlemen

~
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construction and performances of the -machine. “It is
about a year,” says he, “since I first turned my attention
to constructing this machine, at which time I was in the
State of Georgia. Within about ten days after my first
conception of the plan, I made a small though imperfect
model. Experiments with this encouraged me to make
one on a larger scale ; but the extreme difficulty of pro-
curing workmen and proper materials in Georgia pre-
vented my completing the larger one until some time in
April last. This, though much larger than my first at-
tempt, is not above one third as large as the machines may
be made with convenience. The cylinder is only two
feet two inches in length, and six inches in diameter. It
is turned by hand, and requires the strength of one man
to keep it in constant motion. It is the stated task of one
negro to clean fifty weight (I mean fifty pounds after it is
separated from the seed) of the green cotton seed per day.”

In the year 181z Mr. Whitney made application to
Congress for the renewal of his patent for the cotton-
gin. In his memorial he presented a history of the strug-
gles he had been forced to encounter in defence of his
right, observing, that he had been unable to obtain any
decision on the merits of his claim until he had been
eleven years in the law, and thirtcen years of his patent
term had expired. He sets forth- that his invention had
been a source of opulence to thousands of the citizens of
the United States; that, as a labor-saving machine, it
would enable one man to perform the work of a thousand
men ; and that it furnishes to the whole family of man-
kind, at a very cheap rate, the most essential article of
their clothing. Hence he humbly conceived himself en-
titled to a further remuneration from his country, and
thought he ought to be admitted to a more liberal par-

’
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healthful article of cultivation than tobacco and indigo,-:
which it has superseded, and does not so much impovez- :E
ish the soil. This invention has already trebled theé vahe:
of the land through a large extent of territory ; and the' -
degree to which the cultivation of cotton may be still aug-"_:
mented, is altogether incalculable. This species of cotton -
has been known in all countries where cotton has been::
raised, from time immemorial, but was never known as an. '
article of commerce until since this method of cleaning it}
was discovered. In short (to quote the language of ]udge?
Johnson), “ if we should assert that the benefits of this ii"£ f‘
vention exceed one kundred millions of dollars, wé coald 3}
prove the assertion by correct calculation.” It is obleoted'
that if the patentee succeeds in procuring the xenenl(i 4
his patent, he will be too rich. There is no

that the patentee, if the term of his patent were exhendei
for twenty years, would ever obtain for his invention ene”
half as much as many an individual will gain by use of &'
Up to the present time, the whole amount of what he has
acquired from this source (after deducting his expenses) -
docs not exceed one half the sum which a single individ-
ual has gained by the use of the machine in one year. It

is true that considerable sums have been obtained from
some of the States.where the machine is used; but no
small portion of these sums has been expended in pros-
ecuting his claim in a State where nothing has been ob-
tained, and where his machine has been used to the
greatest advantage.

'nl

There was much more which was curious, laid out in
different books; but the call came for supper, and the

oung people of









AICHAEL NAESMYTH. 239

after 2 romantic escape, whe.. one of his parsuers. finding
him disguised as a blacksmith, cried out. “Ye're %
smyth.”

It is a little queer that this name should have been
given to the family of a man. who. in his time. forged
heavier pieces of iron than had ever been forged before,
and, indeed, invented the machinery by which this should
be done. The old Scotch family had for a motto the

words
“ Non arte, sed Marte.”

With a very just pride, James Nasmyth has changed the
motto, and made it

“&on Marte, sed arte.”
That is, while they said, “ Not by art, but by war,” this
man, who has done more work for the world, directly
or indirectly, than any of Aladdin’s genii, says, “ Not by
war, but by art.”

Hester was well pleased that their old friend justified
her enthusiasm so entirely. He and she began dipping
into her copy and his copy of the biography, which is
one of the most interesting books of our time.

JAMES NASMYTH.

My grandfather, Michael Naesmyth, like his father and
grandfather, was a builder and architect. The buildings
he designed and erected for the Scotch nobility and
gentry were well arranged, carefully exccuted, and thor-
oughly substantial. I remember my father pointing out
to me the extreme care and attention with which he
finished his buildings. He inserted small fragments of
basalt into the mortar of the external joints of the stoncs,



I

240 | STORIES OF INVENTION, = -
at close and regular distances, in order to protect the
mortar from the adverse action of the weather; and to
this day they give proof of their efficiency.

The excellence of my grandfather’s workmanship was
a thing that my own father impressed upon me when a
boy. It stimulated in me the desire to aim at excellence
in everything that I undertook, and in all practical matters
to arrive at the highest degree of good workmanship. I
believe that these early lessons had a great influence upon
my future career. .

My father, Alexander Nasmyth, was the second son of
Michael Nasmyth. He was born in his father’s house in
the Grassmarket, on the gth of September, 1758.

I have not much to say about my father’s education.
For the most part he was his own schoolmaster. I have
heard him say that his mother taught him his ABC,
and that he afterward learned to read at Mammy Smith’s.
This old lady kept a school for boys and girls at the top
of a house in the Grassmarket. There my father was
taught to read his Bible and to learn his Carritch (the
Shorter Catechism).

My father’s profession was that of a portrait-painter, to
begin with; but later he devoted himself to landscape-
painting. But he did not confine himself to this pursult.
He was an all-round man, with something of the uni-
versal about him. He was a painter, an architect, and a
mechanic. Above all, he was an incessantly industrious
man.

I was born on the morning of the 1gth of August, 1808,
at my father’s house in Edinburgh. I was named James
Hall, after a dear friend of my father. My mother
afterward told me that I must have been a “very no-
ticin’ bairn,” as she observed me, when I was only a few
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of Barton, in Cheshire, at the very moderate rental of fif-
teen pounds a year. The cottage was situated on the
banks of the river Irwell, and was only about six minutes’
walk from the works at Patricroft. It suited my moderate
domestic arrangements admirably.

On June 16, 1840, a day of happy memory, I was mar-
ried to Miss Anne Hartop.

I was present at the opening of the Liverpool and Man-
chester Railway, on Sept. 15, 1830. Every one knows
the success of the undertaking. Railways became the
rage. They were projected in every possible direction;
and when made, locomotives were required to work them.
When George Stephenson was engaged in building his
first locomotive, at Killingworth, he was greatly hampered,
not only by the want of handy mechanics, but by the want
of efficient tools. But he did the best that he could.
His genius overcame difficulties. It was immensely to his
credit that he should have so successfully completed his
engines for the Stockton and Darlington, and afterward
for the Liverpool and Manchester, Railway.

Only a few years had passed, and self-acting tools were
now enabled to complete, with precision and uniformity,
machines that before had been deemed almost impracti-
cable. In proportion to the rapid extension of railways
the demand for locomotives became very great. As our
machine tools were peculiarly adapted for turning out a
large amount of first-class work, we directed our attention
to this class of business. In the course of about ten years
after the opening of the Liverpool and Manchester Rail-
way, we executed considerable orders for locomotives for
the London and Southampton, the Manchester and Leeds,
and the Gloucester Railway Companies. )

The Great Western Railway Company invited ‘us to
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in an instant; the hammer might be arrested and sus-
pended according to the requirements of the work. The
workman might thus, as it were, think in blows. He
might deal them out on to the ponderous glowing mass,
and mould or knead it into the desired form as if it were
a lump of clay, or pat it with gentle taps, according to his
will or at the desire of the forgeman. -

Rude and rapidly sketched out as it was, this my first
delineation of the steam-hammer will be found to com-
prise all the essential elements of the invention. There
was no want of orders when the valuable qualities of the
steam-hammer came to be seen and experienced ; soon
after I had the opportunity of securing a patent for it in
the United States, where it soon found its way into the
principal iron-works of the country. As time passed by,
I had furnished steam-hammers to the principal foundries
in England, and had sent them abroad even to Russia.

But the English Government is proverbially slow in rec-
ognizing such improvements. It was not till years had
passed by, that Mr. Nasmyth was asked to furnish ham-
mers to government works. Then he was invited to apply
them to pile-driving. He says:—

My first order for my pile-driver was a source of great
pleasure to me. It was for the construction of some great
royal docks at Devonport. An immense portion of the
shore of the Hamoaze had to be walled in so as to exclude
the tide.

When I arrived on the spot with my steam pile-driver,
there was a great deal of curiosity in the dockyard as to

the action of the new machine. The ple-Ativmg wachine-
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endeavor to obtain an order for a portion of the locomo-
tives required for working the line between that city and
Moscow. The railway had been constructed under the
engineership of Major Whistler, and it was shortly about
to be opened. .

The Major gave me a frank and cordial reception, and
informed me of the position of affairs. The Emperor, he
said, was desirous of training a class of Russian mechanics
to supply not only the locomotives, but to keep them
constantly in repair. The locomotives must be made in
Russia. I received, however, a very large order for
boilers and other detail parts of the Moscow machines.

I enjoyed greatly my visit to St. Petersburg, and my
return home through Stockholm and Copenhagen.

Travelling one day in Sweden, the post-house where I was
set down was an inn, although without a sign-board. The
landlady was a bright, cheery, jolly woman. She could not
speak a word of English, nor I a word of Dannemora Swed-
ish. I was very thirsty and hungry, and wanted something
to eat. How was I to communicate my wishes to the land-
lady? I resorted, as I often did, to the universal language
of the pencil. I took out my sketch-book, and in a few
minutes I made a drawing of a table with a dish of smok-
ing meat upon it, a bottle and a glass, a knife and fork, a
loaf, a salt-cellar, and a corkscrew. She looked at the
drawing and gave a hearty laugh. She nodded pleasantly,
showing that she clearly understood what I wanted. She
asked me for the sketch, and went into the back garden
to show it to her husband, who inspected it with great
delight. T went out and looked about the place, which
was very picturesque. After a short time the landlady
came to the door and beckoned me in, and I found spread
out on the table everything that I desired,—a broiled
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observations were at first merely general ; by degrees they
became particular. I was not satisfied with enjoying these’
sights myself. I made my friends and neighbors sharers
in my pleasure, and some of them enjoyed the wonders of
the heavens as much as I did.

In my early use of the telescope I had fitted the specu-
lum into a light square tube of deal, to which the eyepiece
was attached, so as to have all the essential parts of the
telescope combined together in the most simple and port-
able form. I had often to move it from place to place in my
small garden at the side of the Bridgewater Canal, in order
to get it clear of the trees and branches which intercepted
some object in the heavens which I wished to see. . How
eager and enthusiastic I was in those days! Sometimes I
got out of bed in the clear small hours of the morning,
and went down to the garden in my night-shirt. I would
take the telescope in my arms and plant it in some suit-
able spot, where I might take a peep at some special planet
or star then above the horizon.

It became bruited about that a ghost was seen at Patri-
croft! A barge was silently gliding along the canal near
midnight, when the boatman suddenly saw a figure in white.
“ It moved among the trees, with a coffin in its arms!”
The apparition was so sudden and strange that he imme-
diately concluded that it was a ghost. The weird sight
was reported all along the canal, and also at Wolverhamp-
ton, which was the boatman’s headquarters. He told the
people at Patricroft, on his return journey, what he had
seen ; and great was the excitement produced. The place
was haunted ; there was no doubt about it! After all, the
rumor was founded on fact; for the ghost was merely
myself in my night-shirt, and the coffin was my telescope,
which I was quietly shifting from one place to another,
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were favored furnished me with abundant opportunities
for the use of my instruments. I began again my investi-
gations on the sun and the moon, and made some original
discoveries.

It is time to come to an end of my recollections. I
have endeavored to give a brief résumé of my life and
labors. I hope they may prove interesting as well as
useful to others. Thanks to a good constitution and a
frame invigorated by work, I continue to lead, with my
dear wife, a happy life.
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metal, analysis would reveal it, and others would then be
able to compete with him. So, to divert attention from
the real cause, he pointed out to the trade that the shape
of his type was different, as the angle at which all the
lines were produced from the surface was more obtuee in
his type than in those of other manufacturers, at the same
time contending that his type would wear longer. Other
manufacturers ridiculed this account of Bessemer’s type,
but experience showed that it lasted nearly twice as long
as other type. The business flourished for a dozen years
under his direction, and during that period the real cause
of its success was kept a secret. The process has since
been re-discovered and patented. Such were some of the
inventive efforts of the father of one of the greatest inven-
tors of the present age.

HENRY BESSEMER.

The youngest son of Anthony Bessemer, Henry, was
born at Charlton, in Hertfordshire, in 1813. His boy-
hood was spent in his native village ; and while receiving
the rudiments of an ordinary education in the neighboring
town of Hitchin, the leisure and retirement of rural life
afforded ample time, though perhaps little inducement,
for the display of the natural bent of his mind. Notwith-
standing his scanty and imperfect mechanical appliances,
his early years were devoted to the cultivation of his
inventive faculties. His parents encouraged him in his
youthful efforts.

At the age of eighteen he came to London, “knowing
no one,” he says, “and myself unknown, — a mere cipher
in a vast sea of human enterprise) Tiexe e wonked as
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BESSEMER STEEL.

Sir Henry Bessemer was first led to turn his attention
to the improvement of the manufacture of iron by a re-
mark of Commander Minie, who was superintending cer-
tain trials of the results of Sir Henry’s experiments in
obtaining rotation of shot fired from a smooth-hore gun,
“The shots,” said Minie, “rotate properly; but if you
cannot get stronger metal for your guns, such heavy pro-
jectiles will be of little use.”

At this time Sir Henry had no connection with the jron
or steel trade, and knew little or nothing of metallurgy,
But this fact he has always represented as being rather an
advantage than a drawback. “I find,” he says, “in my
experience with regard to inventions, that the most intelli.
gent manufacturers invent many small improvements in
various departments of their manufactures, — but, fener
ally speaking, these are only small amcliorations lused on
the nature of the operation they are daily praraning, , wlile |
on the contrary, persons wholly unconmes Wl Wit wwy i
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ticular business have their minds so free and untrammelled
to new things as they are, and as they would present them-
selves to an independent observer, that they are the men
who eventually produce the greatest changes.” It was in
this spirit that he began his investigations in metallurgy.
His first business was to make himself acquainted with the
information contained in the best works then published
on the subject. He also endeavored to add some practi-
cal knowledge to what he learned from books. With this
view he visited the iron-making districts in the north, and
there obtained an insight into the working merits and
defects of the processes then in use. On his return to
London he arranged for the use of an old factory in St.
Pancras, where he began his own series of experiments.
He converted the factory into a small experimental  iron-
works,” in which his first object was to improve the qual-
ity of iron. For this purpose he made many costly
experiments without the desired measure of success, but
not without making some progress in. the right direction.
After twelve months spent in these experiments he pro-
duced an improved quality of cast iron, which was almost
as white as steel, and was both tougher and stronger than
the best cast iron then used for ordnance. Of this metal
he cast a small model gun, which was turned and bored.
This gun he took to Paris, and presented it personally to
the Emperor,! as the result of his labors thus far. His
Majesty encouraged him to continue his experiments, and
desired to be further informed of the results.

As Sir Henry continued his labors, he extended their
scope from the production of refined iron to that of steel ;

1 Napoleon III., under whose protection Bessemer had been experi-
-menting in projectiles when his attention was turned o the manufacture of
iron.

























































BEARING TEST. 293

“ 1 think so too,” said he.

“ I should like,” said the girl, “to write to those chil-
dren of his a letter to thank them for what they have
done, and what he did for me, and a million girls like
me."” .

“It would be a good thing to do,” said he, “and
I think I can put you in the way.”

“And I do hope,” said Alice, eagerly, “that if we are
ever tested in that way we shall bear the test.”

“Dear Uncle Fritz, if we cannot invent a flying-
machine, and have not learned how to close up rivets this
winter, we have learned at least how to bear each other’s

burdens.”
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